The magnetostriction of stress induced Fe 7 Pd 3 martensite has been investigated. The striction reaches a value 1980 ppm if this martensite is induced by a compressive stress of 12 MPa in the small temperature interval M s T M s +10 • C. It is proposed that the observed magnetostriction reflects the formation and response of metastable adaptive orthorhombic martensite to the externally applied magnetic field.
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Ferromagnetic shape memory effect (FSME) refers to the rearrangement of martensitic variants by magnetic field leading to a change of shape. Since the discovery of FSME in Ni 2 MnGa [1, 2] and Fe 7 Pd 3 [3] alloys, research has been focused on the understanding of the physics of ferromagnetic shape memory alloys (FSMAs) [4] [5] [6] [7] and the improvement of their engineering properties such as field-induced strain, work output, bandwidth, and fatigue life.
To date, the largest field induced strain of 9.5% was achieved on a mechanically de-twined Ni 2 MnGa sample at near zero stress [7] ; evidence of 6% strain cycling at about 2 kHz was found [8] ; and 1.2% strain can be reliably reproduced at about -3 MPa [9] . In the mean time, Galfenol (FeGa solid solution) emerges as a robust magnetostrictive material that has the potential of replacing Terfenol-D [10] [11] [12] . A comparison of these materials indicates that each material has advantages and drawbacks: Terfenol-D can do work against a large load under a small applied field, but the strain and machinability are limited by the brittle nature of the material [13] [14] [15] ; Galfenol has much better machinability but its field-induced strain is smaller, about 300 ppm [12] ; Ni 2 MnGa can deliver large field-induced strains at a large applied field, 0.8 T [16] [17] [18] , but supports only a small load. The FSMA Fe 7 Pd 3 is situated between these three alloys. It delivers a modest strain of 0.9% at equally modest applied magnetic fields and can do either medium field-induced strain against small load, or small strain against large load [19] . It is ductile and features a long fatigue life.
The martensitic phase transformation temperature, M s , of Fe 7 Pd 3 is sensitive to stress.
Due to its small latent heat of transformation [20] ; its M s can be shifted as much as 0.7 deg/MPa [21] . The magneto-mechanical behavior of stress-induced martensite is interesting because it promises medium magnetically induced strains against the large load that keeps the material at its martensite state. Investigation of this possibility was carried out. Here, we report that Fe 7 Pd 3 exhibits a magnetically induced strain of 1980 ppm at -12 Mpa and
19
• C, which is about 4
• C above the M s at zero stress.
Two Fe 7 Pd 3 single crystal specimens, MM4 and MM10, were used in the investigation.
They were cut in close proximity to each other from the single crystal boule FePd4 grown previously, see reference [20] for more information regarding this boule. The composition of both specimens is near 29.6 at.% Pd. Both specimens are rectangular bars with 100
surfaces. The surface normals differ less than 0.7
• from 100 . Combined mechanical and magnetic tests were performed with a Magneto-Mechanical Test Machine (MMTM). Details of this machine can be found in reference [22] . The specimens strain is measured by a strain gauge glued to a polished surface (Type EA-06-062AP-120, adhesive M-200 bond, Measurement Group, Inc.). In the temperature range of the tests reported below the temperature dependence of the gauge factor leads to an error of less than 2%.
The tests were designed to measure the strain induced by a cyclic magnetic field at vari- 
